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_ Resistance Heating:
Electronics: OE & SH & DHW

CE

Vehicles: Trains

Household Electro Chemical

Appliances
Miscellaneous

Lighting19%

Motors 40%

Global End-Use Electricity
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More efficient electric motors & systems

Source: MotorUp

Thimer steel laminations
decrease eddy current losses

More copper wire of farger
dicneter in the stator
saves energy by reducimg
the resistance of the
stator winding

Longer stator lowers
magnetic density and
nereases cooling
capacity. As a result,
both magnetic and
load losses are
reduced.

Efficient cooling
fan design improves
air flow and reduces
power required

1o drive the fan

Larger conductive
bars and end rings
reduce rotor
resistance losses

Premn grade steel core

reduces hysleresis

Moadified stator slot design
helps to decrcase magnetic

losses and makes room for power losses.
larger diameter wire.
p2—1
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Electric Motors: 40% Electricity

B Pumps, fans, compressors, traction

® Industry and building technology, not household
appliances

B Stock 300 million electric motor systems
B Sales 20 - 30 million new systems per year
B Repair 60 - 90 million old systems per year

W Electricity consumption 7'400 TWh per year
W Electric peak load 1600 — 2°'300 GWe
B  CO2 emissions 4300 M t per year

B Energy savings potential 20% to 30%
B Energy cost savings 75 - 110 billion Euro per year
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Harmonised Standards for Trade

—_— , ;
L .
o

Arrows show net direction of motor trade

Trade Flow Analysis

Green: net exporter

Red: net importer 15
Danish Energy
Management
Conrad U. Brunner =E=
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Life Cycle Cost Motor 6

Electric energy cost
96,6%

Repair &

maintenance cost
Product cost 1.9%
1,5%
Conrad U. Brunner i -
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Life Cycle Cost: Energy

100%

90%

80%

70%

60%

50%

40%

30%

Energy cost of total life cycle cost

20%

10%

0%

96,6%

63,6%

1,7%

3,9%
=

Handy

Notebook

TV LCD

Refrigerator

CFL21 W

Motor 11 kW
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Voluntary measures are too slow

Source: Cemep 2006/EuP 2006

market transformation and energy saved following
the introduction of the CEMEP/EU agreement in the EU.

Total motor-sales under the scope of the Voluntary Agreement of CEMEP

100%

90% A

80%

70% -

W EFF3
| EFF2
W EFF1

60%

50% -

40%

30% A

20% -

DR R s

10% A

OO/O T T T T T T T T
1998 1999 2000 2001 2002 2003 2004 2005 interim
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Electric Motors: Market shares 2005 -

Europe

USA / Canada

CEMEP

non CEMEP

Premium 16%

Eff 2

87%

66%

Eff 3

4%

27%

Source: ICA 2005
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Motor Systems

CONVENTIONAL PUMPING SYSTEM COUPLING THROTTLE
SYSTEM EFFICIENCY = 31% Efﬁciency=98°/

STANDARD MOTOR PIPE
Efficiency=69%

Efficiency=90%

. [Tl — ., N

\\
INPUT POWER 100 > OUTPUT POWER 3':'//)

Effcioncy=774 60% OF OUTPUT RATED FLOW

ENERGY-EFFICIENT PUMPING SYSTEM

VARIABLE SPEED DRIVE SYSTEM EFFICIENCY = 72%
Efficiency=96% HIGH EFFICIENCY MOTOR COUPLING LOW-FRICTION PIPE
' Efficiency=95% Efficiency=99% Efficiency=90%
P"\

e
OUTPUT POWER 31 />
P

INPUT POWER 43 -
h/

MORE EFFICIENT PUMP

Efficiency=88% 60% OF OUTPUT RATED FLOW

Figure I - a) Conventional pumping system (total efficiency = 31%)
b) Energy-efficient pumping system combining efficient technologies (total efficiency = 72%)
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Market transformation

Who has to agree to change?

Producers ?
Users ?

Standard setters ?
Governments ?
Who else ?

Conrad U. Brunner
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Decisionmakers

Government
Agencies

Standard Construction Operation
Authority Permit Permit

Supplier

Motor

Manufacturer

Conrad U. Brunner

Distributor

Intermediary

Design
Engineer
ESCO

End User

« Owner

* Operator
* Maintenance
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Barriers
[]
[ ]
[]
]
]
[]
]
]
[]
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Knowledge not readily available

Short range thinking — investment
Everything works fine — why disruption?
Higher initial cost

Disarray of standards and labels
Confusion about ,silver bullet"

Buried under industry benchmark
OEM's not end-users

International Trade



Chances
|
N
N
|
N
N
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Pay back in 1 to 3 years

Harmonization of standards well under way
New Integrated technology is cheaper
Know how is available: standard tools
Financial incentives: CDM, loans
International trade

Standards for Energy Efficiency



Music: Stick:
Voluntary | Mandatory
Measures Measures

Carrot:
Incentives

M

—
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Measures

Voluntary Measures

Labels

Reach standards (future)
Voluntary agreements with industry
Public procurement programs
Training & tools

OoOo0oon

Mandatory Measures

Minimum Energy Performance Standards MEPS
Enforcement: Compliance measurement, sanctions
Standard product declaration and certification
Independent testing

OoOoono

Incentives

Loans (pay as you go)

Tax rebate for investment
Bonus / Malus

CDM

Government or utility subsidy
Free audits

OoOooOooOooao
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State of the Motor World

Summary Table by Economy

Yv = Yes, voluntary: Ym = Yes, mandatory: U = under considerstion
Minimum National Reference
Economy. | (i ndard 1oDOIMG | oo Standard | Test Standard
AS 1359.102.1-
1997
E Australia Ym(1) AS 1359.101-1997 IEC 61972:2002
AS/NZS .
1359.102.3:2000 MOtO r MEPS to d ay.
RESP/004
Ym(1) : .
Brazil Ym(1) vv(1) NBRS383/1:1090 - 10 countries
(ABNT 1999)
CAN/CSA C390
" a
Canada Ym{1) CAN/CSA-C 390-98 CSA C 390-93 | 3 4 % g |0 b al
ile u(1) u(1) lati
GB/T 1032-1985 popuilation
Ym(1) il GB 755-2000
Ym(1 CNS 14400
CostaRica  Ym(1)  Ym(1) + 47% global
EU Member IEC 61972 . .
B | kgl Ecennaes  electricity
Israel Ym{1)
Malaysia Yv(1) u(1)
g NOM-016- z
Mexico Ym{1) Yv(1) OM-016-ENER
R, 2002
New Zealand Ym(1i
" KS C 4202-97
&e-%ﬂg—“ Yv(1) KSC 4203
sorea KSC 4201
Thailand u(1) Yv(1l TIS 867-2532
10 CFR Part 431
> w= v e
Viet Nam u(1) TCVN 2280-78
p2—1
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New Developments

s IEA Implementing Agreement ,Efficient Electrical End-Use
Equipment”

—«< NEMA/ACEEE ,Premium shall be MEPS within 3 years*

<" ABB declares strategy for efficient motors and supports MEPS

CECED: ,Legislation is needed”

-« EuP Eco-design will provide base for European MEPS by 2008

Z< UNEP/UNDP project for GEF SEEEM

International standards
m |EC 60034-30 Efficiency Classes by 2008
m  |EC 60034-2-1 Harmonized Testing by 2008
m  Testing for compliance with eh Star: Canada, China, IEC round robin

Y@ ITFSP bases motors on SEEEM

e’ China, Korea, South Africa, India, Japan and Malaysia moving
towards MEPS

/el Clarification for CDM: small scale and programs

Standards for Energy Efficiency
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COMMISSION OF THE EUROPEAN COMMUNITIES

EU Action Plan: MEPS Brussels, 19.10.2086

Action Plan for Energy Efficiency:

Planning for the adoption of ecodesign implementing measures Realising the Potential
13 product groups + standby currently examined for potential implementing measures:
2007 2008
batt. chargers, power supplies
public street lighting
computers
televisions
standby and off-mode losses
office lighting
domestic refrigeration, freezers
washing machine, dishwasher
boilers
water heaters
imaging equipment
room air conditioning
‘ electric motors, pumps, fans
commercial refrigeration, freez.
study phase draft final report stakeholder workshop
Draft measure, |A, consultation phase| |meeting of the Consultation Forum
Regulatory Committee phase vote by the Committee
Commission adoption phase  * adoption by the Commission —
| e
* includes WTO notification, translations and reinforced scrutiny by European _— e
Parliament



Motors: New IEC Standards

® |EC 60034-2-1 (final draft 18 May 2007)
Testing methods
Stray load loss included:

eh star good enough?

® |EC 60034-30 (second draft July 2007)

Energy Efficiency Classes
L1 New classification system IE4/IE3/IE2/IE1
L1 Eff 1/Eff 2 adapted to additional losses
(1 50 Hz and 60 Hz treated equally

o — M
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Harmonized Global Standards

Efficiency Levels

Efficiency
Classes

Testing
Standard

Performance
Standard

IEC 60034-30

IEC 60034-2-1

Mandatory

Global 2008

incl. stray load
losses 2008

Policy goal

Super Premium efficiency

IE4

Premium efficiency

IE3

High efficiency

IE2

Standard

IE1

USA 2011

USA

Canada

Mexico

Australia

New Zealand

Korea 2008

Brazil 2009

China 2010

Europe 20117

China

Brazil

Costa Rica

Israel

Taiwan

Conrad U. Brunner
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New IEC energy efficiency classes

- New from 0.75 kW bis 370 kW I\,
| \] /
L~
L |
’,//;//:,4’
//,/ ’/////
90 I 7 //’ / ~
) i ~ L~ LA o
3\; ////// /
Q New Super Premium // L~ //’
S s A
£ I , rg /| —IE4
UBJ New Premium // —E3
S i yod / ——IE2
80 T 7/ —IE1
75 ///I I\\\
f / %(illd from 1.1 kW bis 90 kW >
/ l/(
70 I
0,1 1 10 100
Output Power (kW) log scale

1000
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Preparatory Phase (2005/06)

B September 2005 EEMODS’05 Heidelberg
L1 Workshop invited by Paolo Bertoldi

®  April 2006 New York
L1 Technical Advisory Group

Implementation Phase |1 (2006/07)

®  June 2006 EEDAL’06 London
1 SEEEM Launch: Community of Practice, Working groups

®  April 2007 Motor Summit 2007 Zurich
L1 SEEEM meeting: priorities second phase

B June 2007 EEMODS’07 Beijing

1 SEEEM meeting: define work for second phase

p2—1
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SEEEM next phase 2007/08

® Organization
[1 Strengthen global reach

L1 Cooperate with international organizations and projects:
EuP Ecodesign

IEC Standards

ITFSP

IEA 1A

UNDP/UNEP GEF

CLASP

APP

[1 Secure sustainable funding

OO0000O

® Goal
[1 More countries with MEPS at IE3 level: 70% of electricity
[l Industrialized plus developing countries

__M
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Work plan phase Il 2007/08

/<2l Inform on new global standards & labels
—«<"Build database global market & energy: Topten Motors

—<@"'Road map for policy development:
L1 Share front runner experience
L1 Target key economies and manufacturers
L1 Stimulate incentive programs
L1 Pool tools, guides for best practice
[1 Expand network of independent testing facilities

—<"'Promote technology for super high efficient systems
(standards needed?)

J«alStart concept for integrated motor systems: pumps, fans,
COmpressors

Conrad U. Brunner ==_M
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SEEEM Community of Practice

o W Natural Resources  Ressources natureles
Sent@ ? | I*I Canada Canada

Agentschap voor duurzaamheid en innovatie - ‘ I F

Australian Greenhouse Office

AUSTRIAN ENERGY AGENCY
' UNION OF THE ELECTRICITY INDUSTRY

U
\’eurelec’mc

/} Indian Institute of Technology Delhi

MARKET TRANSFORMATION PROGRAMME
Supporting UK Government policy on sustainable products A

A+B International
A+B EPr
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Thank you !

www.seeem.org
www.energy—eff ciency.ch

WWW.swiss—energy.ch

Conrad U. Brunner,

Gessnerallee 38a, CH 8001
Zurich/Switzerland

cub@ ABinternational.ch

Calra4.184And26 30 70 Fax +4144 226
99

(=
jswiss energy

A+B International
A+B EPr
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